ABSTRACT
Tucker-Davis Technologies, USA). The speaker was placed at 45 degrees to the sagittal plane 126 and 18 cm away from the mouse's right ear. Speaker output was calibrated at this position using 
EEG recording and Electrical stimulation of the PPTg

142
Two silver electrodes were placed on the dura close to the bregma and lambda and connected to 143 an amplifier (Grass P55, Astro-Medical, Inc., USA) for EEG recording. Electrical signals were 144 amplified 10,000 times and filtered with a bandpass of 3-100 Hz. The output signals were fed 145 into an oscilloscope for monitoring and recorded with SciWork data acquisition system 146 (DataWave, Inc., USA). The EEG was continuously monitored during the electrode penetration 147 to the PPTg. It is known that the ES PPTg changes the EEG from large and low-frequency waves 148 to small and high-frequency waves, i.e., EEG desynchronization (Dringenberg and Olmstead, (Fig 1A) . Once the position of the electrode was confirmed (2.5-3.5 mm below the 158 brain surface), the threshold current for EEG desynchronization was determined by decreasing 159 the current level. The stimulation current for subsequent experiments was set at 10 µA above Luo et al. Pedunculopontine tegmental nucleus for plasticity -9 -the threshold current level, which ranged from 93 to 243 µA (134.6 ± 28.6 µA) in this study. 
Recording of action potentials
182
The tungsten electrodes of our electrode assembly were connected to a RA-16PA preamplifier 183 and RA16 multi-channel amplifier (Tucker-Davis Technologies, USA) for data collection.
184
Electrical signals were amplified 10,000 times and filtered with a bandpass of 300 Hz to 10 kHz. The response threshold to a particular frequency, determined according to tone-evoked spikes, 222 was the lowest tone amplitude that evoked at least one spike. If spontaneous activity interfered 223 Luo et al. Pedunculopontine tegmental nucleus for plasticity -12 -with spike counting, the tone-evoked responses were typically assessed from a peak 5-60 ms 224 following the tone stimulus. A peak or a sharp increase that appeared outside of the window 225 was considered a spontaneous burst discharge and discarded. 226 The DR was defined as the dB range from the MT to the largest response magnitude (spike 227 number) to the BF if the rate-intensity (spike vs. tone intensity) function was nonmonotonic (Fig   228   3C ). For neurons with monotonic rate-intensity functions, the DR was the dB range between 229 the MT and the tone amplitude that evoked 80% of the largest response magnitude (Fig 3 C-E ; 230 Yan and Ehret, 2002).
231
Study members who performed offline data analysis were blind to experimental protocols. anesthesia, a lesion was made in the recording site with a DC current of 10 µA for 10 minutes.
242
The animal was then euthanized with an intracardiac perfusion of 50 ml physiological saline 
RESULTS
253
As previously reported (Rasmusson et al., 1994) , our data confirmed that ES PPTg led to EEG 254 desynchronization when the stimulating electrode was positioned in the PPTg (Fig. 1A) . The Fig. 2A) . ES PPTg alone decreased the MT by 5 dB but rarely impacted the shape of the 268 receptive field and the BF (Fig. 2B ). An obvious change was observed following tone-ES PPTg . to control level three hours after tone-ES PPTg (Fig. 2D) . 274 The other two neurons in Figure 3 A (Fig 3, A and C) . The second neuron in Figure 3B originally tuned to 16 kHz 280 with a MT of 21.6 dB SPL. ES PPTg paired with an 8-kHz tone decreased its response threshold 281 to 13 kHz to 21.7 dB SPL and increased its response threshold to 16 kHz to 31.6 dB SPL. Due 282 to the differential changes in response thresholds, the BF of this neuron shifted from 16 kHz to 13 Pedunculopontine tegmental nucleus for plasticity -15 -but increased by 11 dB in response to 13 kHz (the shift BF - Fig 3E) . 285 The responses of these three neurons in Figures 2 and 3 The effects of ES PPTg alone on MGBv neurons were examined in 14 neurons. There were no 291 observable changes in BF. The averaged spike number increased from 22.6 ± 8.1 to 29.7 ± 13.5 292 (n = 14, p = 0.03, paired t-test), the MT slightly decreased from 20.1 ± 3.2 dB SPL to 18.5 ± 4.8 293 dB SPL (n = 14, p = 0.11, paired t-test) and the DR showed little change from 53.0 ± 9.9 dB to 294 51.5 ± 11.8 dB ( n = 14, p = 0.70, paired t-test).
296
Frequency-specific shift in BFs of MGBv neurons after tone-ES PPTg
297
The BF shift of all MGBv neurons sampled in group 1 (with saline injection) was analyzed as the (Fig. 4C, p < In addition to the shift in MGBv BF, the tone-ES PPTg also led to the changes in the response 310 threshold, DR and spike number. These changes appeared to be associated with the BF shift.
311
Consequently, these parameters were also examined in both control and shifted BFs.
312
The response thresholds to control and shifted BFs were actually the MTs before and after 
